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This dissertation consists of two parts: 1. the basic principle and simple 
instructure of the electrospray ionization time-of-flight mass spectrometer with a 
high mass-resolving power; 2. usage of high resolution electrospray 
time-of-flight mass spectrometer in biology and traditional chinese medicine. 
The first part can be divided to three chapters. A review in the first chapter 
was given to summarize the development of mass spectrometer ,especially in the 
proceeding of time-of-flight mass spectrometer, and the current development of 
time-of-flight mass spectrometer abroad and inland.The second chapter is about 
the primary principle of time-of-flight mass spectrometer and electrospray 
ionization.The basic concepts and some important factors which influence the 
mass resolving power and the mass measurement accurary are first shown on 
linear time-of-flight mass spectrometer, reflecting time-of-flight mass 
spectrometer and  reflecting time-of-flight mass spectrometer with orthogonal 
extraction. the basic principle and some important influencing factors of 
electrospray ionization are given finally. The summary and some important 
parameters of the home-made electrospray time-of-flight mass spectrometer with 
a high mass-resolving power are given in rhe third chapter. The basic structure 
and the operation principle of the instrument are shown first, and some important 
component and the primary indicators are also introduced. 
The first part can be divided to four chapters. A review in the first chapter 
was given to summarize the development of mass spectrometer in application, 
and the fundamental problems and some limitation of traditional chinese 
medicine fingerprint are largely introduced, and the software and data analysis 















analysis. The function of MIR(Molecular Ion Reactor) is experimented, and the 
sequence of two peptides are successfully determinated. Mass fingerprinting of 
Danshen was made in the third chapter. The home-built ESI-TOF-MS was 
applied to successfully detect fat-soluble components in Danshen directly, on the 
basis of it, the princomp-cluster analysis from the same place (different grades) 
and different place Danshen were made. The fourth chapter is about the study of 
Mass fingerprinting of Gancao. The sample includes different places and grades 
and kinds and different life-time Gancao, the satisfying results are gained by the 
princomp-cluster analysis of the sample of Gancao. 
 
Keywords   time-of-flight mass spectromete; electrospray ionization; 










































 1898年 Wien 采用磁偏转技术分析正离子。 
 最早的质谱仪采用了磁偏转式分析器，1912 年汤姆逊本人制造了第






















一台抛物线质谱仪，得到了 O2 ，N2，CO和 CO2的质谱图，并以此发现氖
的两个同位素 Ne20和 Ne22[1]。而后 1918年 Dempstert和 Swann设计了第
一台方向聚焦质谱仪分辨率为 100[2]。1919年 Aston 在物理杂志上发表了分
辨率为 130的速度聚焦分析器[3]，成为发现稳定同位素，测定原子量的手段，










析中非常重要仪器。1953年 Paul 和 Steinwedel在一篇专利中详述了四极杆
和离子阱分析器。1958年第一台气质联用仪问世。1989年他们被授予诺贝
尔奖。被认为今后极有生命力的飞行时间质谱仪(TOF-MS)是 1948 年由

























(Electron Impact, Electron Bombardment, EI)、化学电离源(Chemical Ionization, 
CI)、真空火花源(Spark, SS)、激光表面解析源(Laser Desorption, LD)、场解
析(软电离源 Field Desorption, FD or Field Ionization, FI)、快原子(快离子)轰
击源 (Fast Atom Bombardment, FAB)、基体辅助激光解吸电离源











    a. 原理的提出和早期的试制 
 飞行时间质谱的原理早在 1946年就由 Stephens等人提出[9]，他们据此
设计了一个装置，是这类仪器的雏形。1948年 Cameron 和 Eggert建立了第



















 1955年Wiley and McLaren从理论上推导并付诸实验的双场加速直线
式飞行时间质谱仪能实现一阶空间聚焦，分辨率达 100[12]，使飞行时间质谱
仪真正获得运用，他在论文中提到的空间聚焦设计思想指导了 40年来直线









































应用生物系统公司（Applied Biosystems  Inc. Corp.,）、美国布鲁可·道尔顿
公司（Bruker Daltonics，Inc.）、安捷伦（Aglient Corp.,原 HP公司）和Micromass
公司。并且，在世界各地预计还有近百家小型质谱厂商生产和研制 TOF-MS。 
 
Figure 1-2. Growth in the number of reports of TOFMS instruments and 
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